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Inside-body Registration with Pair-line Matching for AR Surgical Navigation 
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Masataka Imura*l Tomohiro Kurodど4Osamu Oshiroネl
Abstract - 3D registration between real and virtual human body is a significant issue 
in AR surgical navigation. However， the matching of markers on surface of the body has 
a problem of estimating positions inside the body， because human body is not rigid. This 
paper proposed inside占 odyregistration， which matched pair-line adjacent to a target 
tissue. Pair-line matching method， which has a high freedom of measured positions and 
high robustness of measurement errors， isuseful， because the method never requires the 
correspondence of measured points between real and virtual world. In the experiment 
using a phantom， great vein was used for pair-line and the position of a vessel bifurca-
tion was estimated. The result of experiments showed high robustness of measurement 
errors in estimating positions. The result using patient data showed sufficient estimation 
accuracy with even small distance between two measured points for pair-line. 
Keywords Augmented reality， Surgical navigation， 3D registration 
1 はじめに
近年の計測技術の発達により、 X線CTやMRIなど
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Fig.l Inside-body registration by pair-line 
matching 
歯 2 体内における夜線形状計測
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を求める。ただし、 α，b， c， xo， YOぅZoは定数で
あり、 yα2+ b2十c2= 1が成り立っとする。
2.センサ鹿標系での底線上の 2点を計測し、直線
の方程式
x-xo Y一九ヴヴL:一一一-ZE-J (2) 
A B し
を求める。ただし、 A，B，C， Xo，九，Zoは定








































tムL= OP -op' (8) 
と表わされる。





































































































t'able 1 Specification of the system 
PC 
CPU Intel Core2 Quad 2.40GHz 
Memory 3.25GB 























































Fig.8 Results of implemented system 
(a)Endoscopic image (b)AR image(with fat) 
(c)AR image 2(with fat) (d)AR image(w/o fat) 
m3(X3， Y3， z3)，m4(x4， Y4， Z4)を計測する。
2.位置計測用ポインタを用いて、センサ座標系での
マーカの位置M1(X1，Y1， Zl)， M2(X2， Y2， Z2)， 
M3(X3， Y3， Z3)，M4(X4， Y4， Z4)を計測する。
3.変換行列Puは以下のように求められる。
/X1 X2 X3 X4¥ /Xl X2 X3 X4¥-
D ー |百九百九 II Yl Y2 Y3 Y4 I 
• U - I Zl Z2 Z3 Z4 I I Zl Z2 Z3 Z4 I 


























































































Noenor A B A+B 
Condition 
図 11 結果:体内位置合わせ法(提案手法)











































































Fig. 12 Measurement of points on great vein 
using a patient data 
図13計測 2点による血管分岐部の推定誤差
Fig. 13 Estimation error of vessel bifurcation 
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Distance of two measured points [mm] 
図14 計測2点聞の距離と位置推定の誤差
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